of the mechanism of the semicircular canals provides no clue to the possible basis of such sensory discrimination.
The most striking effects of prolonged horizontal rotation are the nystagmus and afternystagmus that occur at the beginning and end of rotation. The duration and intensity of these reflexes have been shown to be related to the duration and velocity of rotation (Maier and Lion, 1921; Masuda, 1922) , but no agreement has been reached on the nature of the physiological mechanism which determines these relations. Lorente de No (1931) is of the opinion that nystagmus and after-nystagmus are governed by prolonged central processes set in motion by brief sensory excitations in the cristue (cf. the theoretical discussion of Rohrer and Masuda, 1926) .
There are, then, four problems that confront us: (a) the pattern of integrated activity of the six semicircular canals; (b) the nature of canal tonus; (c) the mechanism of discrimination of opposite senses of rotation by a single semicircular canal; (d) the physiological basis of the time relations of nystagmus and after-nystagmus. All these questions involve the fundamental problem of the neural mechanism of the OCT.-OTOL. I sensory element of the labyrinth, the hair-cell. This structure, so uniquely characteristic of the vertebrate labyrinth, has only recently been subjected to the kind of experimental study that has so enriched our knowledge of the other mechanical receptors-touch endings, pressure corpuscles and muscle spindles (cf. Adrian, 1928) . In the literature of labyrinth physiology the nature of the mechanism of the sensory elements of crista and macula have remained the subject of uncontrolled speculation, which has led to great confusion. The lack of experimental knowledge is to be attributed to the extreme inaccessibility of labyrinthine end-organs, which has rendered even the surgical elimination of individual canals or otolith organs so difficult and uncertain, and which makes the task of recording electrically from individual sensory erndings in the labyrinths of conventional laboratory animals almost hopeless.
In the Fishes, and in the aquatic larval forms of the Amphibia, the hair-cell is more widely distributed throughout the body than in the terrestrial vertebrates, for in addition to its typical occurrence in the various organs of the labyrinth, it is found in the so-called neLtromast organs, that remarkable network of dermal canals distributed in characteristic patterns over the head and trunk, and containing at intervals along their length groups of sense organs in which the hair-cell is recognized as the specific sensory end-organ. In innervation and development this lateral-line canal system is known to be intimately related to the labyrinth, and zoologists have long recognized that the inner ear is a specialization of the acustico-laseral or neuromast system of aquatic vertebrates (Ewart and Mlitchell, 1892; Cole, 1896 Cole, , 1898 .
The problem of the function of the lateral-line organs remained for long refractory to experimental study, but evidence has accumulated to show that these organs are concerned with a receptivity to vibrations of low frequency. It was at least to be expected that since the morphological identity of the hair-cells in the neuromast organs and in the labyrinth is so striking, a knowledge of the physiology of the lateral line would contribute something to our understanding of labyrinthine function. The lateral-line canals, being superficially disposed, and their nerves running for long distances under the skin, present little greater difficulty to electrical recording of sensory discharges than do the cutaneous nerves of the frog. Moreover, in elasmobranch fishes, the cartilaginous skeleton renders the labyrinth relatively accessible, and it has been possible to push the analysis of labyrinthine function to a point which, in the bony vertebrates, is probably beyond the limits of experimental possibility.
Action potentials in the lateral-line nerves of fishes were first recorded by Hoagland (1935) , who discovered the remarkable fact that the neuromast organs are spontaneously active, and, in the absence of any external stimulus, discharge a persistent rhythm of impulses at low frequency. The discharge could be momentarily increased by mechanical stimuli-touch and water currents directed against the skin, and there was also evidence that vibrations of low frequency (up to 100 c.p.s.) induced a synchronization of the sensory rhythm. The interpretation of these results, however, presented difficulties, and Hoagland's assumption of two types of lateral-line receptors, rapidly adapting tactile and pressure receptors and continuously active vibration receptors, was unconvincing. The meaning of the spontaneous discharge was revealed by the work of Lowenstein and Sand (1936), who succeeded in recording from the peripheral branch of the 8th nerve supplying the horizontal semicircular canal in the dogfish, Scyllium canicula, and found there a spontaneous activity similar to that described by Hoagland in the organs of the lateral-line. Turntable rotation in the sense ipsilateral with respect to the semicircular canal under observation increased the volume of asynchronous afferent activity in the nerve, while conitralateral rotation inhibited the spontaneous discharge. This surprising observation suggested that the hair-cells of the crista ampullaris, by virtue of their spontaneous rhythm of discharge, respond differentially to deformation in the two opposite directions. Deformation in one direction, corresponding to ipsilateral rotation of the canal, is signalled by an increased frequency of discharge, while deformation in the opposite direction, associated with contralateral rotation, is signalled by an inhibition of the rhythm of discharge. It was not, however, until single-fibre discharges were successfully recorded that it could be regarded as certain that this two-way mechanism was the property of one and the same receptor unit (Lowenstein and Sand, 1940b) . That this novel mechanism is indeed characteristic of acustico-lateral receptors in general was proved bv the experiments of Sand (1937), who recorded single-fibre discharges from the lateral-line nerves of Raja, and showed that the spontaneous frequency of discharge is increased when, by perfusing a length of lateral-line canal, the endolymph is made to flow along the canlal in one direction, and that the discharge is arrested when the flow is in the opposite direction ( fig.l ). Thus it became clear that the physiological properties of the hair-cell are uniquely appropriate to its peculiar morphological structure. The hair-process projects into the endolymph of a canal. Its deformation is brought about by forces imparted to it by displacement of the endolymph, which may occur in one of two directions. 'the iwo directions of endolymph flow are discriminated by the acceleration and retardation of a spontaneous rhythm of discharge of impulses. In the lateral-line canals, which, bciuig superficially placed, are exposed to every external mechanical influence, a displacement of endolymph is induced by touch and pressure, and by propagated vibrational disturbances. In the semicircular canals, owing to their deep situation and their specialized configuration, rotation of the canal is alone capable of causing a displacement of endolymph. The responses of all three semicircular canals to rotation about the three primary axes have been analysed by L6wenstein and Sand (1940a) . This was made possible by the fortunate circumstance that the isolated elasmobranch labyrinth makes an admirable physiological preparation, which continues to function for several hours, and in which the peripheral nerve branches supplying the three ampullae are independently accessible. The isolated labyrinth can be mounted on a small holder which can be easily rotated in the horizontal plane and tilted about the longitudinal and transverse axes. The results of this investigation showed that, in Raja, the horizontal canals respond only to rotation in the horizontal plane, while the vertical canals are influenced by rotation about all three axes. For each axis of rotation the vertical canals co-operate in two antagonistic pairs, one pair being excited when the other is inhibited, but the pairs are different for each of the three axes. The anterior vertical canal is stimulated by forward tilting and inhibited by backward tilting, it is stimulated by ipsilateral sideways tilting and inhibited by contralateral sideways tilting, it is stimulated by contralateral turntable rotation and inhibited by ipsilateral turntable rotation. The posterior vertical canal is stimulated by backward tilting and inhibited by forward tilting, it is stimulated by ipsilateral sideways tilting and inhibited by contralateral sideways tilting, and (like the horizontal canal) it is stimulated by ipsilateral turntable rotation and inhibited by contralateral turntable rotation. Thus the vertical canals are all active all the time, but the pattern of their integrated activity is specific, for with each axis of rotation any given vertical canal has a different partner. During rotation about the longitudinal axis the vertical canals are laterally synergic, during rotation about the transverse axis they are transversely synergic, during rotation about the vertical axis they are diagonally synergic. The interpretation of these facts in relation to the co-ordination of labyrinthine eye reflexes is discussed by Lowenstein and Sand (1940a).
Records from the whole nerve branch supplying an individual semicircular canal show n1o more than an increase or decrease in the volume of asynchronous discharge in many fibres. They are useless for the analysis of the quantitative effects of angular acceleration and rotation at constant speed upon the activity of single receptor units. And yet these questions are fundamental to the theory of canal mechanism. According to that theory, which, in its main outlines has held its ground since it was first formulated by Mach sixty-five vears ago, excitation of the crista is brought about when, during angular acceleration (or deceleration) of the labyrinth, the endolymph in the semicircular canal, owing to inertia, is displaced relative to the wall of the canal, and imparts a deformation to the sense-hairs. The converse of this proposition, namely that rotation at constant angular velocity is as much without effect on the semicircular canal as the stationary position of the labvrinth, follows inevitably from the theory. Yet there is nystagmus and afternystagmus. And inspection of records obtained from the whole nerve branch to an ampulla when the turntable is rotated by hand does not bring conviction that excitation (or inhibition) is confined to the initial acceleration (or final deceleration). This problem has been much illuminated by the work of Steinhausen (1931, 1933, 1935) , who has perfected a technique whereby the cupula terminialis in the living labyrinth of the pike can be observed during rotation, and its deviations compared with the reflex responses of the eyes. According to Steinhausen's observations the cupula is a jelly mass enclosing the hair processes of the crista and filling the whole cross section of the ampulla. It is an elastic body, and when deflected by a displacement of endolymph, returns slowly again to its resting position during a period of about 30 sec. Thus during and after a prolonged rotation at constant speed, deviation of the cupula occupies periods of about 30 sec. at the beginning and end of rotation, and these periods correspond with the duration of reflex eye movements.
In order to test these suppositions Lowenstein and Sand (1940b) recorded sinigle-fibre discharges from the horizontal ampulla of the isolated labyrinth of Raja on a turntable which was driven mechanically from a falling weight mechanism which imparted an 745 approximately constant acceleration to the turntable. Records were taken also when the turntable was driven at conistant angular velocitv from an electric motor. The results obtained fuLrnish a complete confirmation of Steinhausen s conclusions. During ipsilateral rotation the frequency of discharge increases gradually and almost linearly so long as accelerationz continues (between 2 and 3 sec.), and the greater the value of acceleration the steeper the curve of increasing frequencv of discharge. The threshold value of acceleration appears to lie in the region of 3°per sef'. During contralateral angular acceleration the frequency of discharge decreases in a simiiilar gradual manner if the value of acceleration is small ( fig. 2) . With rotation at constant angular velocity the picture is entirely different. The sudden acceleration at the onset of rotation results in an instantaneous maximal increase (ipsilateral rotation) or a total inhibition (contralateral rotation) of the impulse frequency, and with continued rotation at constant speed the frequencv of discharge returns slowly towards its resting value in both cases. The duration of this drift in frequency back to the resting valtue is such that there can be little doubt that it represents the elastic return of the cupula to its position of rest, as observed by Steinhausen. The evidence is therefore complete that the excitation of a crista, although evoked in the first instance by angular acceleration, persists for a finite period of time after the stimulating ... acceleration (or deceleration) has ceased, and this duration is of the order of the duration of the elastic return of the cupula and of the duration of nystagmus and after-nystagmus found in man and other mammals (20 to 40 sec.).
We may now return to the four problems formulated at the beginning of this review and see to what extent the knowledge gained from the analysis of the activity of the lateral-line canals and semicircular canals in fishes enables us to solve them. It is a far cry from fishes to man, and it is not intended to suggest that physiological facts discovered in fishes can be applied, except with great caution, to mammals. In the physiology of the labyrinth there are great differences in the vertebrate series. Many fishes have a welldeveloped sense of hearing (von Frisch, 1936) Corti. Their hearing is localized in the sacculus and lagaena. But the semicircular canals present a relatively constant picture throughout the vertebrate series, and it is less unlikely that their functional activity does not differ in any fundamental qualitative respect from fishes to man. The reflex responses of the eyes to labyrinth stimulation are essentially similar, though apparently different in detail, in all the vertebrates (L6wenstein, 1936) . The contribution of this work to the solution of the problems of the physiology of semicircular canals may be summarized as follows:
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(1) The activity of the horizontal canals is confined to planes near the horizontal. The vertical canals are active in all planes, and work together in antagonistic pairs, but the pairs are different and specific for each of the three primary axes of rotation.
(2) The tonic action of the semicircular canals is due to the spontaneous activity of hair-cells, which discharge a persistent rhythm of afferent impulses in the absence of external stimulation.
(3) The two-way response of an individual semicircular canal, whose discharge is increased by rotation in one direction and inhibited by rotation in the opposite direction, provides a basis for the interpretation of the persistence of reflex responses to opposite sense of rotation in animals after unilateral extirpation of the labyrinth.
(4) Excitation of the crista of the horizontal ampulla is evoked by ipsilateral acceleration and contralateral deceleration (and inhibition by contralateral acceleration and ipsilateral deceleration), but, owing to the physical properties of the cupula, the effects persist for about half a minute after acceleration or deceleration has given place to constant angular velocity or the stationary state, and thus a peripheral mechanism is provided which is adequate to account for the origin and duration of nystagmus and after-nystagmus.
Discussion.-M.r. MAXWELL ELLIS in opening the discussion said that he supposed that most of those present were, like himself, appreciative spectators at the elucidation of one of the most difficult problems in physiology. It was now well realized that a piece of work in so-called pure physiology might at any moment be dramatically applicable in solving some clinical difficulty, and to-day the clinician appreciated his dependence upon the ingenious experimental methods of the research worker. The first point of interest in this paper was the integration of different experimental methods it embodied. Comparative anatomy provided an appropriate animal and skill in dissection a suitable preparation observations were obtained with the technique of the radio, engineer and they were interpreted by mathematical analysis applied to the specialized function of the organ under investigatioti. Yet the whole had been made perfectly clear to all.
He was reminded of a visit paid six years ago to Dr. W. J. McNally of Montreal who showed him the technique of exposure of the labyrinthine structures of the frog. The delicacy, rapiditv and accuracy with which these operations were carried out was a suigical Joy. His second point arose from the fact that Dr. McNally at that time was thinking of just such work as Dr. Sand had described and, his own technical equipment being inadequate, Dr. D. A. Ross was to assist in the radio-engineering side of the investigation. However, Dr. Ross wvent to Cambridge to work in Professor Adrian's laboratory and later (I936) produced a paper which dealt with the electrical activity of the frog's labyrinth. rhe constant activity in the nerves of the semicircular canals which is so interesting a feature of Dr. Sand's experiments was apparently not found by Ross.
Both Ewald and Magnus demonstrated and discussed a form of tonus in skeletal muscle seemingly derived reflexly from the labyrinth. The constant discharge of impulses in the vestibular nerve is a complementary observation and is clearly an important finding which must be confirmed or refuted. Mr. Ellis said that he hoped Dr. Sand's work would prove the more accurate and would like to hear his further comment on the position.
His third point concerned the new account given by Dr. Sand of the functions of the vertical canals. It was not altogether surprising to hear that they react to rotation in a horizontal plane as the horizontal canals were not an original part of the vertebrate labyrinth, but it was surprising to learn that the anterior and posterior vertical canals react differentlv to the flow of endolymph. It was most interesting to listen to Dr. Sand's desciiption of the coupling of these canals in movements about the three principal axes which is at variance with that of Tait and McNally. The experiments of these latter workers have also led them to consider the utricle as the synergist of the opposite vertical canals. Dr. Sand has not mentioned these structures and Mr. Ellis asked whether he had anything more to add to clarify these two diverging opinions.
Fourthly, these researches can be correlated with certain anatomical findings. Lorente de N6 showed that each crista is supplied with three different sizes of nerve fibres, and both Poljak and McNally found that the nerve enters the crista in two portions, one on the utricular and one on the canalicular side. McNally divided each in turn and found that a diminished efficiency of response occurred but that the onesense receptivity continued. Dr. Sand now shows that there is a continuous discharge of action currents, that this discharge is increased by stimulation and diminished by inhibition. The counterpart to these reactions mav perhaps be found in the three kinds of nerve-fibres and their distribution to the end-organ.
Finally, Mr. Ellis felt that everyone wvho was present at Dr. Dohlman's demonstration to this Section five years ago of Steinhausen's work on the cupula was pleased to see so elegant a confirmation of the theory that the elasticity of the cupula is the initiating factor in the stimulation of the end-organ. REFERENCES Mr. W. 0. LODGE asked whether Dr. Sand considered that this lateral-line organ in the fish enabled it to swim straight like a torpedo. He believed he was not divulging any naval secret when he said that the torpedo was controlled by a gyroscope and always followed a sinuous course.
He had always taken the lateral line as containing a sense organ, but found a little difficulty in adjusting his ideas to these new discoveries.
Dr. Sand had mentioned the vagus nerve, and he would like to have a little guidance about the relation, if any, to the sympath-etic nerve chain.
Mr. F. J. CLEMINSON said that he was in a special position to appreciate the work of Dr. Sand from the opportunities he had enjoyed of watching similarly delicate manipulations in the work of Mr. Hallpike and his co-workers, and he congratulated Dr. Sand on the addition he had made to our knowledge of the functions of the vestibule. This was part of the rich harvest from Adrian's single-fibre method of studying sensory responses. It was moreover most satisfactory that Steinhausen's beautiful work on the mode of action of the ampullae had been borne out. Ewald held that the response of the external semicircular canal, for instance, was more powerful when the endolymph flow was towards than when it was away from the ampulla so that nystagmus after rotation -was controlled by the left canal if the rotation had been to the right and vice versa. Had Dr. Sand found that the rate of increase or decrease in the frequency of his tonic impulses from the ampulle agreed with this view?
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The Nvork described in this paper had carried further by an important stage the increase of knowvledge of labyrinthine physiology gained during, say, the last twventy years.
Mr. F. W. \VATKYN-THOMAS said that from the clinical point of viewv the bilateral action of the horizontal canal as described by Dr. Sand was very interesting. This wvas a recognized clinical fact; a labyrinth was destroyed, and from that side no reaction was obtained. That wvas definite for a period of usually some weeks, at the end of vhiclh time a reaction to rotation in either direction made its appearance, shoNwing that the surviving canal must in some way or other have taken on a double function. It seemed to him, in view of the physiology of the labyrinth, that there must be some central compensation.
Dr. HUGO FREY said that Dr. Sand's contributions were of very great importance, not only because they showved the results of an elaborate technique, but because he had established certain facts which up to now were more or less hypothetical, especially the fact that there was actual discharge within the epithelial and oither cells. This fitted in very wvell with the old theory of Ewald and wvith older wvork suggesting that there was a continuous tonus induced from the labyrinth. Ewald had spoken about a " tonus labsrinth " and meant by it a continuous and spontaneous action of the hairs of the ciliary cells. Earlier authors wvere, of course, not able, with the rather clumsv technique available at that time, to attempt anything like what vas achieved to-day, but an experiment w-as made on frogs, showing that the curve of the muscular tonus in the hind leg of a frog had. a special character or special line in a graph ; and th'at there was in the living frog quite a different tonus line of the muscles of the leg as compared with the muscles of the dead frog. But if the living frog wvere deprived of both his labyrinths a new curve appeared in the graph which was just between the curve for the living and that for the dead frog. Consequentlv, the conclusion wvas reached that the presence or absence of an active labvrinth made some decisive difference in the tonus of the muscles, not only the muscles of the leg-the leg w-as only the test object-but the muscles of the whole body. The earlier w-orker came verv near to thinking that all the symptoms w-hich wvere now known as disturbances of equilibrium were really consequences of the difference in the tonus of the muscles. That theorv, he thought, had long been given up, but they now had demonstrated to them the spontaneous discharge of the labyrinth which meant a spontaneous and continuous action of the sensorial apparatus, and seemed to be of great importance.
Over thirtv years ago he, the speaker, had under his control a number of wvell-recorded deaf-mutes in a deaf-mute school, and he tried to find out w-hether an-thing could be discovered in them regarding their muscular tonus. In such deaf-mutes, in w-hom there was every reason to believe that their vestibular apparatus was heavilv damaged or insufficient, it Was shown, in a longish series of experiments, that there was pretty wvell-defined under-wvorking of their muscular tonus. This, of course, -as onlv an indirect way of finding out whether the labyrinth had anything to do wvith the muscular tonus.
They all knew of the antagonistic action of a galvanic current on the vestibularv apparatus, according to the direction of the current. If it ran in one way thev got nystagmus in the same direction, until they changed the direction of the current, and then the nystagmus w-ent in the opposite direction. Thev w-ere accustomed to think that the galvanic current acted principally or exclusively on the vestibular ner-ve itself, and one was not able to understand why electric currents applied to a nerve should have a different effect when proceeding in the one direction from what thev had in the other. Possibly they might have been wrong in their suppositions that the galvanic current acted. exclusively on the nerve itself. It might be that this most peculiar and surprising alternative action of the galvanic current could be explained by the experiences which Dr. Sand had brought forward. Perhaps Dr. Sand could elucidate the question of the alternative action of the galvanic reaction of the labyrinth.
Dr. SAND (in reply) said that any merit for this work wvas equallv shared by Dr. 0.
Lowenstein of Glasgow University and himself. Most of the publications on Nwhich this work was based were in the names of them both.
As to the first question asked by Mr. Ellis, he had little to say on the utricle. He wvas confident that if it had not been for the war there would have been something to say, because that was the next part of their programme but the work was inevitably interrupted, if for no other reason than that the Admiralty took over the trawler and they could not get the material for experiments.
The work of Dr. Ross had been referred to in connexion with the apparent absence of any indication of such a spontaneous activity in the frog. He was aware that Ross failed to report effects of the kind which he and his co-worker had found, and it wvas undoubtedly a most important question as to how far this phvsiological picture wvas generally applicable to the vertebrates. He thought, however, that Ross had overlooked the existence of the spontaneous discharge. WR'hen describing his preparations of the frog labyrinth, Ross noted a curious tendency to discharge impulses all the time without sufficient reason-or words to that effect. It seemed to him that there was a spontaneous discharge, but that Ross overlooked it, as one so often did in experimental work, because he had no such thing in mind. With these preparations, which inevitably involved a good deal of surgical manipulation of the delicate labyrinth, it was easy to find oneself with a preparation wvhich wvas in different stages of physiological imperfection, and in wvhich the spontaneous discharge wvas weak or absent.
With regard to the function of the lateral-line organs, that was still a remarkably difficult problem. It was extraordinary how, hard it was in comparative physiology of sense organs to discover the function of a sense organ not represented in mammals. For example, he had been able to analyse the physiological activity of the ampulloe of Lorenzini fairly adequately, but what was their function? The same thing applied with equal force to the lateral line. The fact was undoubted and had always baffled experimenters, that one could cut all the lateral-line nerves, and the fishes, so far as their behaviour was observed-their swimming, balancing, and feeding activityremained quite unaffected. But he must add that more recently in Professor Von 1Frisch's laboratory, one of his co-workers, Dykgraaf, had applied the technique of conditioned reflexes to the study of the lateral line, and on cutting the lateral-line nerves to see whether the conditioned responses did or did not persist, he found that the lateral-line system was concerned with the sort of thing about which he had been speaking, namely, delicate water currents and vibrations, mechanical stimuli of very low energy content. But one was left, nevertheless, with a rather vague picture, because one returned to the physiological findings and found that the lateral line had the properties of proprioceptor organs. Any movement of the fish's body caused discharges in the lateral-line nerves.
On the interesting question of the effect of direction of endolvmph flow,vithin the canal, and the apparent difference between the horizontal and the vertical canals, their work had confirmed what had been discovered by,lprevious workers, that the horizontal or external canals differed from the vertical canals in that they w'ere excited by a different direction of endolymph flow. In the horizontal canal the current towards the ampulla (ampullopetal) was the exciting stimulus, wvhile in the vertical canals the stimulus was a current away from the ampulla (ampullofugal). The results of his co-worker and himself confirmed this, but they did not suggest an explanation. The horizontal or external canals were rather special, for they seemed to specialize in the iiorizontal plane of rotation. This might have a bearing on the fact that in the Cyclostomata there were only the four vertical canals. Thus the horizontal canals v-ere more recent from the evolutionary point of vieiv, and they had the property of being stimulated by the opposite direction of the endolymph flow from that which stimulated the vertical canals.
As for the two-way action of a single canal, he was interested to hear the clinical observations wvhich had been mentioned, because they fitted in with what had been found in this work. There did not seem to him to be any other explanation than that a central accommodation occurred after the operation. The sense organ, both before and after the operation, had this discriminating response to the two directions of rotation, but in the brain, at the centre, there was a profound disorganization resulting from the operation. Instead of there being a discharge from the left and from the right which were equal when the head was stationary, there would be in the unilaterally operated animal a discharge from the intact side only, and wvhen the head was turned to one side or the other the brain got its messages from that side only. It seemed i easonable to suppose that there was this period of time mentioned by Mr. WNTatkyn-Thomas during which the brain accommodates itself to the newv situation. As for the tonic labyrinth, of course, as soon as one observed this remarkable spontaneous activity, one immediately thought of Ewald and his discoveries in connexion wvith the tonic labyrinth. Here was the explanation of it, because if it wias true that the labyrinths -ere sending out nervous impulses into the centre, then, when the labyrinth was removed the source of that discharge was also removed, so that it was reasonable to suppose that this was a process concerned with the maintenance of body tone.
Finally, there was the question of galvanic action. Dr. Huizinga had published a number of excellent papers on the effect of galvanic stimulation. As far as he could recollect this worker had satisfied himself that the phenomenon was to be interpreted in terms of the action of the electric current on the vestibular nerve fibres and not on the end-organ itself.
